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INTRODUCTION
Question Answering (QA) is a field of research which aims to provide
users with direct, precise answers to their natural language questions.
We propose a logic-based medical QA system—LOQAS-Med (LOgic-
based QA System for the Medical domain)—which uses Description
Logic (DL) [1] for knowledge representation and reasoning. Here we
present semantic analysis and categorization of medical questions and
the high-level architecture of LOQAS-Med.
BACKGROUND
Evidence-Based Medicine (EBM) [2] refers to the use of the best
evidences obtained from scientific research in clinical decision-making.
Within the EBM framework, Ely et al. [3] have developed a taxonomy
of generic clinical questions. The primary level of classification in the
taxonomy concerns the types of clinical tasks (e.g., diagnosis). Table 1
shows 10 most common clinical questions as identified by Ely et al.
Table 1. 10 most common clinical question types [3].
CLASSIFICATION OF MEDICAL Q’S
We have observed that the task-oriented scheme of classification in Ely
et al.’s taxonomy tends to obscure the semantic relations between the
questions classified. As a result, and based on the manual inspection
of 1095 questions from Ely et al.’s study [4], we have devised our own
semantic categorization scheme to classify the most common generic
clinical questions (except #10 which concerns a strictly patient-specific
inquiry) and some of their variations.
Fig. 1 shows the four levels of progressive classification in our scheme.
Fig. 1. Categorization scheme for common medical questions.
Fig. 2 shows the taxonomy of medical questions based on the first two
levels of classification. Fig. 3 shows the classification of questions that
belong to the category Cause-Effect. (Note: The classification on the 3rd
and 4th levels applies to all subcategories of Cause-Effect.)
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Fig. 2. Taxonomy of common medical questions based on semantic relations and semantic types.
Fig. 3. Classification of medical questions under the category Cause-Effect.
ANALYSIS OF MEDICAL Q’S
We have semantically analyzed each question category according to
our classification scheme. Specifically, we have constructed question/
answer patterns as semantic triples (subject-predicate-object), based
on the identification of UMLS (Unified Medical Language System) [5]
semantic types and relations that correspond to the arguments and
predicates involved in each question type.
We illustrate the Q/A patterns using the Cause of Symptom category.
Fig. 4 shows the Q/A patterns for the question of the form “What is
the cause of symptom X?”.
Fig. 4. Q/A patterns for the question category Cause-Effect Symptom Any General.
ARCHITECTURE OF LOQAS-MED
LOQAS-Med is intended to derive hypothesis-confirming or -denying
evidences by using inference as well as to generate answers to medical
questions based on the explicitly stated facts. The system will thus
have two modes of operation: QA mode and hypothesis testing mode.
Fig. 5 shows the architecture of LOQAS-Med (in the QA mode).
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Fig. 5. Architecture of LOQAS-Med in the QA mode.
The system first produces a semantically tagged Description Logic form
of the question (“Q DLF”), matching answer DL forms (“A DLF’s”), and
semantically expanded Q keywords. After selecting candidate passages
from the retrieved, ranked documents using Q keywords, the system
generates a DL form for each candidate passage. Answer selection is
done via matching of passage DLF’s and target answer DLF’s.
Fig. 6 shows the structure of question processing in LOQAS-Med.
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Fig. 6. Question processing in LOQAS-Med.
CONCLUSION
We have presented semantic analysis and classification of medical
questions for the sake of building a medical-domain QA system. For a
prototype QA system we are implementing, we are focusing on the
Cause-Effect questions in order to provide QA and evidence discovery
functionalities for this important category of questions.
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Rank Question Type
1 What is the drug of choice for condition X? [Treatment]
2 What is the cause of symptom X? [Diagnosis]
3 What test is indicated in situation X? [Diagnosis]
4 What is the dose of drug X? [Treatment]
5 How should I treat condition X (not limited to drug treatment)? [Treatment]
6 How should I manage condition X? [Management]
7 What is the cause of physical finding X? [Diagnosis]
8 What is the cause of test finding X? [Diagnosis]
9 Can drug X cause (adverse) finding Y? [Treatment]
10 Could this patient have condition X? [Diagnosis]
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